Abstract Mothers who are employed postpartum are less likely to continue breastfeeding than mothers who are not formally employed. However, as postpartum employment is increasingly necessary for the majority of new mothers, it is important to investigate factors that influence the continuation of breastfeeding in employed mothers. A sample of 1,738 mothers who returned to paid employment postpartum were recruited from the obstetric units of four public hospitals in Hong Kong, and prospectively followed for 12 months or until their infant was weaned. More than 85 % of participants returned to formal employment within 10 weeks postpartum, with over 90 % of these employed full-time. About one-third of the participants (32 %) were able to combine breastfeeding and employment, with breastfeeding defined as continuing for more than 2 weeks after returning to work postpartum. Later return to work and higher maternal education were associated with new mothers being able to combine breastfeeding and employment. Later return to work, shorter working hours, parental childcare, and higher maternal education were also associated with less likelihood of weaning from any or exclusive breastfeeding. Improvements in employmentrelated conditions for mothers and additional support for lower educated mothers may be effective strategies to enable employed women to continue breastfeeding after their return to work.
Introduction
Despite the widely recognized benefits of breastfeeding for both mothers and infants [1] [2] [3] , early cessation of breastfeeding is common in many developed countries [4] [5] [6] . In the United States (US), although 76.5 % of mothers initiate breastfeeding, rates of any or exclusive breastfeeding at 6 months postpartum are 49 % and 16.4 %, respectively [5] . Similarly, 86 % of mothers in Hong Kong initiate breastfeeding [7] , but only 13 % exclusively breastfeed for the first 6 months and only 27 % give any breast milk during this period [6] . These breastfeeding outcomes are far below the World Health Organization (WHO) [8] recommendation of exclusive breastfeeding for the first 6 months of life and continued breastfeeding for up to 2 years or beyond. High breastfeeding attrition rates have been attributed to factors such as sociodemographic characteristics, maternal employment, social support, early introduction of infant formula, and hospital practices [9] [10] [11] [12] [13] . For mothers with formal employment, the challenge of juggling breastfeeding and employment has been identified as a major barrier to continuation of breastfeeding [9, 14, 15] .
Over the past several decades, an increasing number of mothers have become involved in the labor market around the world. In the US, 57 % of women with infants under 1 year of age participate in the labor force, with almost 40 % engaged in full-time employment [16] . Two-thirds of mothers in the United Kingdom (UK) are employed outside the home, and almost one-third returned to work within 5 months of birth [17, 18] . In Hong Kong, approximately 75 % of women of childbearing age are participating in the workforce full-time [19] and previous studies indicate that almost 75 % of new mothers resume their employment within the first 6 months [6] . Mothers resuming paid employment postpartum are less likely to continue breastfeeding than mothers who do not have formal employment [6, 15, [20] [21] [22] [23] .
For many women, paid employment is a necessity rather than an option, and new mothers face the challenge of juggling employment and breastfeeding. Research has identified several employment-related characteristics that influence breastfeeding continuation among employed women, such as how soon they return to work and whether they are in full-or part-time employment [10, 20, 21, [24] [25] [26] [27] [28] [29] . While measures of maternal workload, such as working hours, have been examined less frequently, one study found that new mothers who worked longer weekly hours were more likely to cease breastfeeding early than mothers who were not formally employed [30] .
The available literature has several limitations. Specifically, many previous studies have only compared employed mothers with unemployed mothers; and although return to work is a predictor of early weaning, new mothers are increasingly combining breastfeeding with formal employment [31, 32] . In addition, exclusive breastfeeding is widely recognized to be more beneficial for infants than partial breastfeeding or formula feeding [1, 33] . Although exclusive breastfeeding can be more difficult for mothers in formal employment, there is little research to date that has measured the impact of work-related factors on the duration of exclusive breastfeeding. Furthermore, with few exceptions [23, 34] , most studies on maternal employment and breastfeeding have been conducted in western countries [21, 24, 30, 35] , where working patterns and maternity leave provisions often differ from Asian countries. It is noteworthy that Hong Kong has some of the highest female labor force participation rates in the developed world [16] [17] [18] [19] .
The proportion of new mothers reentering the workforce soon after birth is likely to increase worldwide and identifying variables that influence breastfeeding duration and exclusivity among this group is increasingly important. Therefore, examining the barriers to continued breastfeeding among employed mothers is essential to identify potential policy initiatives to support employed mothers and to improve breastfeeding duration. The present study aims to investigate the factors influencing the continuation of any or exclusive breastfeeding among mothers returning to formal employment postpartum.
Methods

Study Design and Participants
This study is based on a multi-center prospective longitudinal cohort study that was originally designed to assess the impact of maternal characteristics and hospital practices on breastfeeding outcomes. In this study, two cohorts of newly delivered women were recruited from the obstetric units of four geographically distributed public hospitals in Hong Kong. Hong Kong has eight public and ten private hospitals that deliver obstetric care, with public hospitals accounting for 67.8 % of all births to Hong Kong mothers [36] . Both cohorts were recruited from the same sites using the same study protocols, inclusion criteria, and data collection procedures. For the purpose of the current analysis, the two cohorts were combined.
In 2006-2007, 1,409 mother-infant pairs were recruited, with a second cohort of 1,277 mother-infant pairs recruited in 2011-12. The inclusion criteria for mothers were: (1) intention to breastfeed; (2) singleton pregnancy; (3) Hong Kong residence; (4) Cantonese speaking; and, (5) absence of serious medical or obstetric complications. In addition, selection criteria for their infants were: (1) a gestational age C37 weeks; (2) an Apgar score of C8 at 5 min; (3) a birth weight of C2,500 g; (4) absence of severe congenital malformations; (5) not placed in the special care baby nursery for C48 h after birth; and, (6) not admitted to the neonatal intensive care unit. Mother-infant pairs were recruited only if both met the above criteria. For the purpose of the current analysis, only participants who planned to return to paid employment within 6 months of giving birth were included (n = 1,907; 71 %).
Data Collection
During postpartum hospitalization sociodemographic characteristics including maternal employment were collected by maternal self-report. The demographic questionnaire was translated into Chinese by an expert translator, and back-translated into English by a second translator to ensure translation accuracy [37, 38] . Birth data such as delivery type were collected from participants by a trained research nurse. Follow-up data on infant-feeding and actual return to work were collected by telephone interviews at months 1, 2, 3, 6, 9, and 12 after hospital discharge or until the infant was weaned, whichever came first. In the follow-up interviews participants were asked if they were currently breastfeeding, and if so, to classify the current pattern of infant feeding as exclusive, predominant, or partial breastfeeding. Clear explanations of each breastfeeding type were provided [39, 40] . Return to work data were collected in the interview after participants returned to work. Weaning data, including the total number of weeks of both any or exclusive breastfeeding, were reported by participants in the interview after they stopped breastfeeding. No further data were collected after cessation of breastfeeding.
Variable Descriptions
The first outcome variable was whether or not mothers were able to combine breastfeeding and employment, with breastfeeding defined as continuing for longer than 2 weeks after the return to work. The second outcome variable was the total duration of any or exclusive breastfeeding in weeks. The main independent variables measured were the time of return to work, weekly working hours, employment status, childcare providers, maternal education level, and monthly household income. The time of return to work was re-coded as [0-6, [6-8, [8-10, and [10 weeks. Weekly working hours were categorized as C50, 45-49, 40-44, and \40 h. Employment status was categorized as part-time or full-time. Childcare providers included parents, family members, and paid domestic helpers. Maternal education was categorized as secondary or below, some post-secondary, and university degree or above. Monthly household income was categorized as \$25,000 HKD, $25,000-$34,999 HKD, and C$35,000 HKD (1 USD = 7.78 HKD). Weeks of paid maternity leave were excluded from the predictors as this was correlated with the time of return to work, and highly skewed with [90 % of participants having the government-mandated 10-weeks of paid maternity leave. Previous research has also shown that the time of return to work is more predictive of breastfeeding outcomes than weeks of paid maternity leave [21] . Multiple potential confounding variables were controlled for including the study cohort, maternal age, delivery type, previous breastfeeding experience, and husband's infant feeding preference.
Data Analysis
The characteristics of participants in the two cohorts were compared using descriptive statistics and chi-square tests. No substantial differences were found between cohort 1 (recruited in 2006-07) and cohort 2 (recruited in 2011-12). All data analysis was therefore based on the combined dataset. The impact of work-related variables on combining breastfeeding and formal employment were assessed using bivariable and multiple logistic regression. The HosmerLemeshow goodness of fit test [41] was used to assess the adequacy of the logistic models, and variance inflation factor (VIF) [42] used to assess for multicollinearity. Kaplan-Meier survival curves and log-rank tests were performed to explore the association between work-related variables and duration of any or exclusive breastfeeding [43] . We also conducted bivariable and multiple Cox proportional hazards models to evaluate the effect of workrelated variables on the total duration of any or exclusive breastfeeding [44] . Finally, to assess whether the impact of the primary predictors on breastfeeding outcomes varied between the two cohorts, interaction terms between the independent variables and the study cohort were tested in all multivariable models. All data analysis was conducted using Stata version 13.1 statistical software (Stata Corp, College Station, TX, USA) [45] , and a 0.05 level of significance was used throughout the statistical analysis. Ethical approval was obtained from the institutional review boards of all participating institutions and informed written consent was obtained from each participant before data collection.
Results
In total, 1,907 mother-infant pairs from the two cohorts were eligible for analysis. Participants with whom there was no contact after hospitalization (n = 124) were excluded, as were participants with missing information relevant to this analysis (n = 45). The remaining 1,738 mother-infant pairs (cohort 1 = 953 and cohort 2 = 785) were included in the present analysis. Cohort characteristics are set out in Table 1 .
Almost 85 % of participants resumed formal employment within 10 weeks postpartum, over 90 % worked fulltime and almost 30 % worked 50 h or more per week. The majority (61 %) used family members to provide childcare and just over one-third had a paid domestic helper. About one-third of the participants had a university degree.
Only 32 % of participants were able to continue breastfeeding after resuming their job. The unadjusted and adjusted odds ratios of combining breastfeeding and formal employment by maternal characteristics are set out in Table 2 . While the unadjusted analyses show statistically significant associations between a number of work-related variables and breastfeeding continuation, most of these associations were not significant in the fully adjusted model. After adjustment, only returning to work from 8 to 10 weeks postpartum and higher maternal education were associated with continuation of breastfeeding after returning to work. Participants with a university degree were almost two-and-a-half times more likely to continue Table 3 shows the unadjusted and fully adjusted associations between work-related variables and the duration of any breastfeeding. In both the unadjusted and fully adjusted models, participants who returned to work after 8 weeks postpartum were significantly less likely to stop breastfeeding than participants who returned to work within 6 weeks. Higher maternal education was also significantly associated with a lower likelihood of early weaning. Results of Kaplan-Meier survival analysis show a doseresponse effect for both the time of return to work and weekly working hours on the duration of any breastfeeding (Fig. 1) . The median breastfeeding duration among mothers who returned to work after 10 weeks postpartum was 13.1, and 5 weeks for mothers who returned to work within 6 weeks postpartum. Similarly, work-related variables and higher maternal education were significantly associated with a longer duration of exclusive breastfeeding in both the unadjusted and fully adjusted models (Table 4) , again showing a dose-response pattern (Fig. 1) . In addition, childcare provision by a family member or paid domestic helper was associated with a significantly higher likelihood of stopping exclusive breastfeeding than parental childcare. No significant interactions were found between the study cohort and all independent variables in the multiple models (P [ 0.05).
Discussion
Findings from the present study demonstrate that the majority of new mothers returned to full-time employment within the first few months postpartum, and had long working hours-often in excess of 44 h per week. Only a small proportion of employed mothers continued to breastfeed after returning to work, and those that did tended to be more educated. In addition, a later return to work, shorter working hours, and higher maternal education was found to significantly prolong the duration of any breastfeeding. A similar relationship was observed between employment-related variables and the duration of exclusive breastfeeding; a factor that has been reported less frequently in previous research. These findings suggest that most mothers do not have access to breastfeeding-friendly work environments. Even among participants who return to work later ([10 weeks) the median duration of breastfeeding remained short (13 weeks), suggesting that supportive maternity leave policies and more flexible work options may improve breastfeeding outcomes for employed mothers.
The dose-response relationship between the key employment-related variables and the duration of any or exclusive breastfeeding highlight the detrimental effect that short maternity leave and extended working hours have on new mothers. The maximum maternity leave in Hong Kong is 10 weeks, and at least 2 weeks must be taken before the expected date of delivery [46] . In Mainland China, a less developed economy, 14 weeks of paid maternity leave is provided for employed mothers [47] , and some European countries (i.e., Sweden) provide up to 480 days of paid parental leave [48] . At the other extreme, the US has no mandated maternity leave provisions [49, 50] and most employers provide only 12 weeks of unpaid maternity leave [51, 52] .
In addition to limited postpartum leave, employed mothers in Hong Kong and around the world are increasingly burdened by heavy workloads and long working hours. Half of the participants in the present study worked 45 h or more per week and nearly one-third worked 50 h or more. These working hours are substantially longer than the average weekly working hours among women of childbearing age in countries such as Canada (35.0 h), Australia (32.4 h), and even Korea (42.7 h) [53] . However, evidence shows an increasing global trend for new mothers to return to formal employment sooner in the postpartum period and work a greater number of hours per week [6, 8, [16] [17] [18] .
Study findings also showed a discrepancy between the time of return to work and continuing breastfeeding, as mothers who returned to work between eight and 10 weeks postpartum were more likely to combine breastfeeding and formal employment than those resuming work after 10 weeks. This effect has also been observed in other studies [34, 35] , and it is possible that mothers who return to work when their infant is older may be more likely to feel that they have breastfed for long enough and wean before resuming employment. New mothers are often encouraged to move from fulltime to part-time work in the postpartum period to increase breastfeeding duration [20, 31] . In Hong Kong, full-time employment is the most common and options for part-time work or reduced weekly working hours are limited. This means that part-time employment is not a viable option for most employed mothers in Hong Kong [19] , and increasingly for women in other parts of the world [16] [17] [18] 54] . Our findings suggest that reasonable short-term reductions in working hours (i.e., 5-10 h per week) and additional weeks of maternity leave (i.e., 2-4 weeks) for new mothers could lengthen the duration of breastfeeding. Alternatively, the provision of breaks for breastfeeding mothers during the workday as a substitute for reduced working hours may help in balancing the conflicting demands of paid employment and breastfeeding [55] . Although public health institutions and the Hong Kong Government have been actively promoting breastfeeding over the past decade, few legislative actions have been taken, particularly with respect to the work environment [6] . In contrast, new mothers in Mainland China receive 1 h of breaks during their workday to breastfeed their infants or to express breast milk [47] .
Maternal education was a strong predictor of both continuing breastfeeding after return to work and the overall duration of any or exclusive breastfeeding. Highly educated mothers may have more control over their jobs and schedules, meaning they are able to enjoy a more breastfeeding-friendly work environment [56] . With just over one third of participants having a university degree, additional attention and support should be provided to employed mothers with lower educational attainment to facilitate better breastfeeding outcomes.
Findings from the present study also show that childcare provided by either a family member or paid domestic helper increases the likelihood of weaning, especially from exclusive breastfeeding. In Hong Kong, domestic helpers are primarily female workers imported from the Philippines or Indonesia, who live-in and provide housekeeping and childcare services. Results from a UK study found that using informal childcare was negatively correlated with breastfeeding at 4 months [31] . Other studies have also shown that childcare by female relatives is a risk factor for early weaning, and it has been suggested that new mothers may be negatively influenced by unsupportive relatives [57] . In addition, infant formula may simply be more convenient for non-parental caregivers to provide. It is of note that positive support from childcare providers has been shown to help mothers maintain breastfeeding [58] .
Strengths and Limitations
The present study is one of only a few studies investigating factors influencing breastfeeding continuation, especially with regard to exclusive breastfeeding, in a large sample of mothers in formal employment who generally suffer high breastfeeding attrition rates. Outcome data in this study were collected prospectively, with participants followed until 12 months postpartum, as necessary. Maternal dropout and loss to follow-up was low (4.6 %) and the large sample size allowed us to adjust for multiple confounding variables, including the study cohort, maternal age, delivery type, previous breastfeeding experience, and husband's infant feeding preference.
The present study does have some limitations. First, although our cohort was large, it was not population based, and no data were available on eligible mothers who chose not to participate. Therefore, it may be possible that only mothers with more positive attitudes, experience, and preparation for breastfeeding were inclined to participate. However, the rates of breastfeeding found in study cohorts are similar to the overall breastfeeding patterns in the Hong Kong population [59] . Second, data on breastfeeding duration were collected prospectively but were self-reported by participants and reporting of breastfeeding patterns may have been inaccurate. However, evidence suggests that maternal reports of breastfeeding duration are accurate for up to 20 years after stopping breastfeeding [60] . Third, the independent variables of time of return to work and weekly work hours were collected during the hospitalization, and no follow-up data on maternal employment were available for participants who weaned their infant before they returned to work. The outcome variable of whether or not mothers continued breastfeeding after return to work was measured during follow-up. Although discrepancies between the anticipated and actual time of return to work and work hours may have occurred, they are not likely to be substantial, as pregnant women are required to notify their employers of the length of their maternity leave 2-4 weeks before their expected confinement [46] . Lastly, because many participants had weaned before returning to work, we did not specifically examine workplace support for breastfeeding.
Conclusion
Unfavorable employment-related conditions make it more difficult for mothers to combine breastfeeding and formal employment. With women around the world entering the workplace in increasing numbers, workplace policies that are breastfeeding and family friendly are needed. Measures such as longer maternity leave, short-term reductions in working hours, mandated workplace breaks and facilities to enable breast milk expression, and additional postpartum breastfeeding support for lower educated mothers would enable employed mothers to breastfeed for longer. Implementation of these measures will require support from governments, employers, and health care professionals. Future research should investigate the cost-effectiveness of these strategies and both the employer and societal benefits to provide further incentives to employers and governments to implement more breastfeeding-friendly policies.
